Topological complexes between DNA and topoisomerase II and effects of polyamines.
The polyamines spermine and spermidine were found to enhance the formation of a stable noncovalent complex between mammalian topoisomerase II and DNA. This complex is not associated with DNA strand breaks and forms to a greater extent with supercoiled than with relaxed circular or with linear DNA. Polyamine-induced complex formation is associated with a stimulation of the enzymatic relaxation of DNA supercoils. In these respects, the polyamine-enhanced complex differs from the covalent cleavable complexes stabilized by DNA intercalators such as amsacrine (m-AMSA) or epipodophylotoxins such as teniposide (VM-26). In the polyamine-enhanced complex, the topoisomerase II may be a donutlike structure topologically bound to the DNA and able to migrate and dissociate from the ends of linear DNA molecules. At relatively high concentrations, spermine (1 mM) enhances topoisomerase II induced cleavage at certain sites on the SV40 genome that could have regulatory significance.